Summary.-Observations on the in vivo plating of mouse mammary tumour are extended by making counts of tumours at a significantly earlier phase of development than in previously reported work. In the experiments now described, most of the growth of the tumours has been without benefit of stroma. The noteworthy economy of the experimental method is discussed. The persistence of endotoxin's adjuvator effect on such tumour counts is tested in the face of gamma irradiation and cortisone. Cortisone, it is found, offsets endotoxin's adjuvator action; irradiation does not. Antagonism between endotoxin and cortisone, in this system with tumour cells plated in vivo, seems to indicate that endotoxin's enhancing effect depends more on inflammatory than on immunological factors.
worthy economy of the experimental method is discussed. The persistence of endotoxin's adjuvator effect on such tumour counts is tested in the face of gamma irradiation and cortisone. Cortisone, it is found, offsets endotoxin's adjuvator action; irradiation does not. Antagonism between endotoxin and cortisone, in this system with tumour cells plated in vivo, seems to indicate that endotoxin's enhancing effect depends more on inflammatory than on immunological factors.
NEOPLASTIC tumours, it is generally agreed, must have very small beginnings. The observation of a natural tumour when it is still small is a rare and chance event. Indeed, an autochthonous tumour cannot be identified as such until it consists of many cells. Knowledge concerning the early period of tumour growth and host resistance to it has therefore remained a matter for speculation from experimental analogy. Analogies leave room for improvement.
The transplantation of neoplastic grafts confines the place and defines the time for a study of initial growth and determines beforehand that the object of it is neoplastic. But graft transplantation involves a sizeable and somewhat mixed population of cells. Some cells are viable, some dying and some dead. Not all are neoplastic. Some may be stromal or even antagonistic components of the previous host's tissues. Tumour grafting has been used to test factors which change host susceptibility or resistance to transplanted tumours. But orthodox transplantation methods deposit a multitude of cells together, to grow or fail as one. There is no useful distinction between one cell succeeding and any larger number doing so. Results are binomial (unless time to lethality is used which depends as much on subsequent rate of growth as on initial rate of success). Significant numbers of mice are required merely to set the graft size and provide the optimum number of tumour-bearing mice in each group (Porter and Berry, 1963) .
Plating in vivo (Henderson and Rous, 1962) of trypsinized tumour suspensions (Henderson, 1967) obviates many complications in a study of nascent tumours. Single tumour cells are scattered and a proportion of them grow on the same subsequently accessible stromal plane. The establishment of tumour cell growth from these cells is comparatively uncomplicated. Moreover, the individual growths can be counted after a few days. In vivo plating, by scattering the cells so that takes can be counted as discrete events in one mouse, extends the binomial to a Poissonal series (Hewitt, 1958 (Henderson, 1967) . Endotoxin is one of these factors. It has been found to increase tumour harvests more thain a hundredfold (Henderson, 1969) . The events in the connective tissues which accompany or permit this increased plating efficiency inliclude hyperaemia, leucocyte migration and venular thrombosis. In short they are inflammatory. Amongst endotoxin's manifold effects, however, immunosuppression must also be numbered (Rowlands, Claman and Kind, 1965; Franzl and McMaster, 1968 Cortisone has a profoundly suppressive effect on almost every phase of inflammation. By stabilizing lysosomal membranes it diminishes the release of several enzymes by which the inflammatory process is amplified in its early stages (Weissman and Thomas, 1964) . In addition, because of its powerful lymphocytolytic effect, it depresses delayed hypersensitivity and graft rejection (Starzl, Marchioro and Waddell, 1963) . It does not significantly decrease established antibody synthesis.
Irradiation is particularly damaging to replicating cells and to their progeny, if any. Within a few days gamma irradiation of the whole body has caused a paucity of platelets and of polymorphonuclear leucocytes. The development of inflammation depends heavily on these latter (Weissman, 1974) . Likewise, by aborting lymphoblastogenesis, appropriate irradiation depresses the induction of immunity (Dixon and Maurer, 1955) . In addition, the mature lymphocyte is, among non-dividing cells, uniquely sensitive to radiation. Thus irradiation depresses established immunity as well. Macrophages, in contrast, are quite resistant.
This paper describes how the overlapping spectra of effects from cortisone and irradiation were set against the adjuvator effect of endotoxin on tumour transplantation (Henderson, 1969) .
MATERIALS AND METHODS
Mice.-These were females weaned at random from a notably homogeneous Balb/c colony maintained in isolation to keep their commensal microorganisms constant. They were matched by weight at the beginning of each experiment and prepared by splitting their dorsal subcutaneous expanses with air and modified (Madden and Burk, 1961) Earle's solution (E soln) as described before (Henderson, 1967) .
Tumour.-The mouse mammary cancer MT296 (Henderson, 1967 (Henderson, , 1969 was used from its 79th to 110th generations.
Plating.-Tumour cell suspensions were prepared by alternately stirring and sieving the tumour fragments in 025% trypsin at 3700, centrifuging and resuspending the loosened cells in 0.04% DNase and filtering these through the 20 ,m pores of steel sieves. The suspensions were then blown into the dorsal subcutaneous tissues of the mice as described before (Henderson, 1967) .
Irradiation.-650 rad of gamma rays were delivered from the 60Co of a Theratron F teletherapy unit, Atomic Energy of Canada Ltd, to mice held in groups of 10 for nearly 6 min in a compartmented perspex box.
Endotoxin.-Lipopolysaccharide B, S. typhosa 0901 was obtained from Difco Laboratories Inc., Detroit, Michigan, U.S.A. It was freshly suspended in E soln and injected, 50 ,ug per mouse, as described before (Henderson, 1969 
RESULTS
The adjuvator effects of endotoxin when different numbers of tu,Mour cells are plated Some groups of mice had their dorsal subcutaneous expanses split with endotoxin. Other groups of similar mice had theirs split without endotoxin. Twenty-four hours later pairs, one from each of these groups, were plated with tenfold dilutions of the same tumour cell suspension. Figure 1 shows, by means with s.e. for each group, that the number of tumour takes decreased as the number of cells plated decreased and that the number of takes was larger at all titres in mice split with endotoxin.
Each subsequent experiment had 2 control groups split with and without endotoxin respectively. Figure 2 depicts all of these. They are ordered to produce a smooth lower curve of tumour counts in groups split without endotoxin. The tumour count of the comparable group split with endotoxin is drawn directly above. The influence of cortisone on the adjuvator effect of endotoxin Groups of mice were injected on 4 successive days with 5 mg cortisone (approximately 0 3 g/kg) in 0-2 ml saline intraperitoneally. Control groups were injected with saline. Half of these mice then had their dorsal subcutaneous expanses split with endotoxin and half of them without. Twenty-four hours later all were plated with the same suspension of tumour cells. Figure 3 shows that in every one of several tests the adjuvator effect of endotoxin was eliminated in the cortisone treated mice. Cortisone had an intrinsic effect of its own to depress the number of takes. The influence of radiation on the adjuvator effect of endotoxin Groups of mice were given 650 rad of whole body irradiation on one of the 3 days before they were plated. A control group was not irradiated. They were also split, half of them with and half without endotoxin, 24 h before plating. Figure 4 shows that in all of several tests the effect of endotoxin persists. subcutaneous expanses forming the plane for them have been prepared with endotoxin. This was first inferred from the growth of a grossly similar harvest of tumour from sparser platings of tumour cells (Henderson, 1969) . The same inference can be made more confidently from the present study in which tumour takes were counted while still discrete. We are not dealing with a phenomenon of more rapid growth, or diminished resistance to growth, in its later stages. Figures 1 and 2 show clearly that endotoxin enhances the plating efficiency. Note might be made here concerning economy of the experimental method. The bars of the Fig. 1-4 encompass the standard errors of the means for groups of mice. In many cases there are no more than 5 mice to a group; yet in each experiment the P value for the difference betweein the endotoxin treated mice and their controls was less than 0.01.
The cells which resisted trypan blue stain were counted routinely in the suspension plated in each experiment. This count is very roughly related to the number of cells capable of being transplanted. Few, even among those that are presumed viable by their stain resistance, are capable of replication. In Fig. 1 the exponents of the tumour cell dose represent precisely ten-fold differences derived from the same suspension. The mantissa, however, is not known to any worthwhile degree of accuracy. In Fig. 2 the lower bars represent the control group untreated with endotoxin. For each experiment they are sited arbitrarily, opposite a presumed tumour cell dose, where they best fit the curve suggested by the controls of Fig. 1 . In fact, there are no extreme departures from the order that the stain-resistant tumour cell counts would have suggested. This order in Fig. 2 determines the placing of those same control group bars in whichever of Fig. 3 or 4 they are appropriate. In every case the bar for the endotoxin-treated group is placed directly above the bar for the control group plated with the same tumour cell suspension, and the bars relating to the groups manipulated experimentally, but plated with the same suspension, are placed as nearly in line with these as they can be. Although the tumour cell dose is never precisely known, rigorous measures were always taken to ensure that all mice of one test received the same.
It is clear from Fig. 3 that cortisone antagonized the adjuvator effect of endotoxin. The dose of cortisone was large. The injection of endotoxin additional to it had killed as many as 20% of the mice given both before tumours could be counted on Day 12. That this mortality was not intolerably higher probably indicates unusually few Gram negative bacteria besetting these mice (Schaedler and Dubos, 1964) (Tannenbaum and Silverstone, 1953) particularly as in one experiment the cortisone-only group had least tumours of all. However, when MT296 cell suspensions were injected intravenously into mice prepared in the same ways the number of tumours growing in the lungs was increased by cortisone despite the attendant weight loss (Berbrayer, 1974) . Therefore it seems most likely that the antagonisnm between cortisone and endotoxin is not accountable by weight loss and that it relates specifically to events surrounding the establishment of tumour cells in interstitial tissue.
From Fig. 4 it will be seen that there was no constant diminution of the adjuvator effect with endotoxin, or of tumour takes without it, in the wake of irradiation. Radiation damage to the tumour bed would be significant only in the last few days before the tumours were counted. The individual tumours were smaller in the irradiated mice. Higher doses of irradiation have been required to show a tumour bed effect in other transplantation experiments (Hewitt and Blake, 1968) . 650 rad of gamma radiation to the whole body of these clean mice allowed most to survive without antibiotic cover for the 2 weeks of the experiments. This dose shrank their lymph nodes, spleens and thymuses. It exceeds those which depressed the formation of antibody to bovine serum albumen (Morgan et al., 1960) and haemolysin to xenogeneic erythrocytes (Smith and Ruth, 1955) in mice. It exceeds that which eliminated the radiosensitive, thymus-dependent cells necessary in mice for the development of cell-mediated cytotoxicity (Sabbadini, 1975 
